Decreased duodenal enterocyte calcium flux rates in the spontaneously hypertensive rat.
We have previously reported serum 1,25(OH)2 vitamin D3 (calcitriol) and active transduodenal calcium absorption measured in the Ussing chamber to be reduced in 12- to 14-week-old male Okamoto-Aoki spontaneously hypertensive rats (SHR). In the present study, we compared rates of calcium influx and efflux in isolated duodenal enterocytes in SHR and corresponding controls, Wistar-Kyoto rats (WKY). The early (0 to 1 minute) and the late (1 to 15 minute) phase of calcium influx rates at 1.0 mmol Ca2+ in the incubation medium were lower in the SHR than in the WKY (mean +/- SEM): 1.93 +/- 0.22 v 2.85 +/- 0.41 nmol/mg protein/min, n = 8 and n = 7 experiments, respectively, P less than .05; and 0.334 +/- 0.025 v 0.488 +/- 0.059 nmol/mg protein/min, n = 14 pairs, P less than .01. The calcium efflux rate constant of the SHR was reduced: 34.3 +/- 1.4 v 51.9 +/- 1.4% per hour, n = 11 pairs, P less than .01. However, in the absence of sodium or the presence of ouabain (4.0 mmol) in the incubation medium, a decrease in this constant was observed in the WKY but not in the SHR. These data, at the cellular level, support our previous observation in intact tissue of reduced active transduodenal calcium transport in the 12- to 14-week-old SHR. Whether the primary defect in calcium transport involves the luminal or the basolateral membrane of the enterocyte, or whether both disturbances are due to a common primary perturbation cannot be deduced from the present experiments.